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Section I. Amendments to the Claims 

1. (canceled) 

2. (currently amended) Aa.abrasive free polishing formulation according to claim 1 wherein 
Are for removing at least a portion of a metal film, sa id formulation comprising an 
lodate-salt oxidizin&agent is an iodate sa l t and a corrosion inhibitor selected from 
nif rilotriacetic acid and iminodiacetic acid, said form ulation having a pH in a range_of 
from about 0.1 to 6.9. 

3. (currently amended) The abrasive free polishing formulation according to claim 42, 
wherein the oxidizing agent is selected from the group consisting of hydrogen poroaide, 
potassium iodate, ferric nlttt tt c, ammonium chlorite fimmnnmm olilo r nti > r a niniomum 
iodate, ammonium porboratc, - ammonium pcrchlorate, ammonium periodate, 
ammonium pcrsnrfate, tetramctbyl nmmo nium chlorite, tetramethylnmmoninm 

eWowrtej tetramethylammonium iodate, tcfaamcthyl n mm oniu m pwbwtfej 

tctinmctnylnnrmm"'"™ p e r chlorate, - tetramethylammonium periodate ft 

tctinmrthylnmrnnrn f — r «r«.Wrfh, hy i huffmi pM-nnldc, 1 mcUtvluiOipholino N 
oa ade> and - pyridine iV - oxid e? 



claims 4- 8 previously canceled 

9. (currently amended) The abrasive free pohshing formulation according to claim 2 1, 
wherein the corrosion inhibitor is iminodiacetic acid. 

10. (currently amended) The abrasive free polishing formulation according to claim 2 1, 
wherein the metal film comprises copper, a copper alloy or a copper compound having 
copper as its principal component. 

11. (currently amended) The abrasive free polishing formulation according to claim 2 *, 
wherein the metal film comprises aluminum, an aluminum alloy or an aluminum compound 
having aluminum as its principal component. 
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12. (currently amended) The abrasive free polishing formulation according to claim 2 1, 
wherein the metal film comprises tungsten, a tungsten alloy or a tungsten compound having 
tungsten as its principal component. 

13. (previously amended) The abrasive free polishing formulation according to claim 12, 
wherein the tungsten compound is a tungsten nitride. 

14. (currently amended) The abrasive free polishing formulation according to claim 2 1, 
wherein the metal film is selected from the group consisting of titanium, a titanium alloy, or 
a titanium compound having titanium as its principal component. 

15. (original) The abrasive free polishing formulation according to claim 14, wherein the 
titanium compound is selected from the group consisting of titanium nitride and silicon 
doped titanium nitride. 

16. (currently amended) The abrasive free polishing formulation according to claim 2 1, 
wherein the metal film is selected from the group consisting of tantalum, a tantalum alloy 
or a tantalum compound having tantalum as its principal component. 

17. (original) The abrasive free pohshing formulation according to claim 16, wherein the 
tantalum compound is selected from the group consisting of tantalum nitride and silicon 
doped tantalum nitride. 

18. (currently amended) The abrasive free polishing formulation according to claim 2 i, further 
comprising an activating agent. 

19. (original) The abrasive free polishing formulation according to claim 18, wherein the 
activating agent is selected from the group consisting of inorganic and organic acids. 

20. (original) The abrasive free polishing formulation according to claim 19, wherein the 
inorganic acid is selected from the group consisting of phosphoric acid, fluoroboric acid, 
and iodic acid. 
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21. (previously amended) The abrasive free polishing formulation according to claim 19, 
wherein the organic acid is selected from the group consisting of citric acid, malic acid, 
oxalic acid, malonic acid, acetic acid and pivalic acid. 

22. (currently amended) The abrasive free polishing formulation according to claim 2 ±, further 
comprising a pH modifier in such amounts to modify the pH to aregion of about 0.1 to 6.9, 
wherein said pH modifier is selected from the group consisting of: potassium hydroxide, 
sodium hydroxide, ammonium hydroxide, tetramethylammonium hydroxide, or quaternary 
ammonium hydroxide. 

23. (currently amended) The abrasive free polishing formulation according to claim 2 1, further 
comprising a cleaning agent. 

24. (original) The abrasive free polishing formulation according to claim 23, wherein the 
cleaning agent is a carboxybc acid. 

25. (original) The abrasive free polishing formulation according to claim 24, wherein the 
cleaning agent is selected from the group consisting of glycine, oxalic acid, malonic acid, 
succinic acid, citric acid and nitrilotriacetic acid. 

26. (original) The abrasive free polishing formulation according to claim 23, wherein the 
cleaning agent is a dicarboxylic acid, 

27. (original) The abrasive free pohshing formulation according to claim 26, wherein the 
dicarboxylic acid has a nitrogen containing functional group. 

28. (original) The abrasive free pohshing formulation according to claim 26, wherein the 
dicarboxylic acid is iminodiacetic acid. 

29. (previously amended) An abrasive free pohshing formulation comprising an oxidizing 
agent, a corrosion inhibitor, an activating agent and a cleaning agent, wherein the corrosion 
inhibitor is selected from nitrilotriacetic acid and iminodiacetic acid. 
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30. (previously amended) The abrasive free polishing formulation according to claim 29 
comprising the composition: 

a. Oxidizing agent 0,1 to 20 % by weight 

b. Corrosion inhibitor up to 5 % by weight 

c. Activating agent up to 5 % by weight 
<L Cleaning agent up to 5 % by weight. 

31. (original) The abrasive free polishing slurry according to claim 30 further comprising 
water. 

32. (previously amended) The abrasive free polishing slurry according to claim 30, further 
comprising a pH modifier in such amounts ns to modify the pH to a region of about OA to 
6.9, wherein said pH modifier is selected from the group consisting of: potassium 
hydroxide, sodium hydroxide, ammonium hydroxide, tetramethylammonium hydroxide, or 
quaternary ammonium hydroxide. 

33. (original) The abrasive free polishing formulation according to claim 30 7 wherein the 
cleaning agent is an inorganic acid, 

34. (original) The abrasive free polishing formulation according to claim 30, wherein the 
corrosion inhibitor is iminodiacetic acid. 

35. (original) The abrasive free polishing formulation according to claim 30, comprising the 
composition: 

a. HI0 3 4% by weight 

b. IDA 0.2 % by weight 

c. H 3 P0 4 0.75 % by weight 

d. KOH 1.73 % by weight 

e. Water balance 

36. (original) The abrasive free polishing formulation according to claim 30, wherein the pH of 
the polishing formula is in the range of from about 0.1 to 6.9. 



5 



PAGE 6/1 1 * RCVD AT 5/1 212004 1 1 :52:24 AM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/2 * DNIS:8729306 * CSID:203 797 2544 * DURATION (mm-s$):02-38 



MAY. 1 2. 2004 1 1:53AM ATMI LEGAL FAX 203-797-2544 NO. 0267 P. 7/1 

Patent Application 09/935,805 
ATMI 520 

37. (original) The abrasive free polishing forniularion according to claim 30 f wherein the pH of 
the polishing formula is about 3.5. 

38. (currently amended) The polishing formulation according to claim 30, wherein the 
oxidizing agent is selected from the group consisting of: hydrogen peroxide, potassium 
iodate, ferric nitrate, arntnonium chlorite, ammonium chlorate, ammonium iodate, 
ammonium perborate, ammonium perchlorate, ammonium periodate^ ammonium 
persulfete, tetramethylammomum chlorite, tetramethylammonium chlorate, 
teu^methylammonium iodate, tetramethylammomum perborate, tetramethylarnmonium 
perchlorate, tetramethylainmonium periodate, tetramethylammonium persulfate, urea 
hydrogen peroxide, 4-methyhnorpholine TV-oxide (C 5 HnN0 2 ) and pyridine N-oxide 
(C5H5NO). 



Claims 39-75 (canceled). 



76- (previously added) An abrasive free polishing formulation, comprising: 

a. HIO, 4% by weight 

b. IDA 0.2 % by weight 

c. H3PO4 0.75 % by weight 

d. KOH 1.73 % by weight 

e. Water balance 

77. (previously added) An abrasive free polishing formulation for removing at least a portion of 
a metal film, comprising an oxidizing agent and a corrosion inhibitor said oxidizing agent 
being selected from the group consisting of, ammonium chlorite, ammonium chlorate, 
ammonium iodate, ammonium perborate, ammonium perchlorate, ammonium periodate* 
ammonium persulfate, teframethylarnmonium chlorite, tetramethylammonium chlorate, 
tetramethylammonium iodate, tetramethylarnmonium perborate, tetramethylamrnonium 
perchlorate, teiramethylammonium periodate, tetmmethylamrnonium persulfate, urea 
hydrogen peroxide, 4-methylmorpholine JV-oxide, and pyridine jV^oxide. 

78. (previously added) An abrasive free polishing formulation for removing at least a portion of 
a metal film, comprising an amine iV-oxide, oxidizing agent and a corrosion inhibitor. 
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79. (previously added) The abrasive free polishing formulation according to claim 78, wherein 
said oxidizing agent comprises the formula (RjR^N-XD). wherein RjRisRa are 
independently selected from the group consisting of: H and d-Ce alkyl. 
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